SUMMARY Fifty pharyngeal isolates of a-haemolytic streptococci were tested against 20 cervical isolates of Neisseria gonorrhoeae for bacterial interference in vitro using the lawn-spotting method. Forty-seven (94Vo) isolates of streptococci showed inhibitory activity toward N gonorrhoeae, although nine of these were inhibitory to only one isolate of Ngonorrhoeae. Isolates of N gonorrhoeae varied widely in their sensitivity to streptococci; the most sensitive were inhibited by 40 isolates of streptococci and the least sensitive by only 14 isolates. Species of Streptococcus found to inhibit growth of N gonorrhoeae were S mitis, S MG intermedius, S sanguis II, S mutans, and S morbillorum.
Introduction
In a previous study of cervical flora in women with recent sexual contact with men infected with Neisseria gonorrhoeae,' one woman, who had a negative culture result for N gonorrhoeae, was found to have a high population of a-haemolytic streptococci in the cervix. This isolate of a-haemolytic streptococci inhibited N gonorrhoeae in vitro. Since a-haemolytic streptococci are known to inhibit a variety of micro-organisms,2 including Neisseria species,3 we decided to survey a larger number of strains of each of these organisms for evidence of bacterial interference and of their prevalence and to establish whether or not there were differences in susceptibility between various isolates of N gonorrhoeae.
Materials and methods

BACTERIAL STRAINS
Fifty isolates of a-haemolytic streptococci were obtained from pharyngeal swabs from Not all isolates of a-haemolytic streptococci inhibited N gonorrhoeae; similarly, different isolates of N gonorrhoeae varied in their sensitivity to a-haemolytic streptococci. This is shown in fig 2, in which 50 isolates of streptococci have been arranged along the ordinate in order of their decreasing inhibitory activity, measured by the number of strains of N gonorrhoeae they inhibit. Isolates of N gonorrhoeae are arranged along the abscissa in order of their decreasing sensitivity to a-haemolytic streptococci. Only three of the 50 isolates of a-haemolytic streptococci were without inhibitory activity to any of the 20 isolates of N gonorrhoeae tested; a further nine inhibited only one isolate of N gonorrhoeae (fig 2) . On the other hand, 18 (36%) 16 (80Gb) isolates of N gonorrhoeae, even though only one isolate of streptococci inhibited all 20 isolates of N gonorrhoeae.
Isolates of N gonorrhoeae varied greatly in their sensitivity to the inhibitory activity of a-haemolytic streptococci; the strain designated Z was inhibited by 40 of the isolates of streptococci whereas strain W was inhibited by only 14 (fig 2) . It was interesting that some of the isolates of streptococci which inhibited the largest number of isolates of N gonorrhoeae (that is, 22) did not inhibit the growth of the most sensitive strain (Z).
The distribution of species of the pharyngeal isolates of a-haemolytic streptococci are shown in table I. S mitis was the predominant species, followed by S sanguis II and S MG intermedius. Inhibitory activity of streptococcal isolates toward N gonorrhoeae was not associated with any single species; both active and inactive strains of all species listed in table I were found. Table II shows the frequency of isolation of different strains within species of streptococci showing inhibition toward N gonorrhoeae. Of S mitis strains isolated, 63-6% inhibited more than 50% of strains of Ngonorrhoeae tested; 507o of S MG intermedius strains had similar activity whereas only 22 2%o of S sanguis II were inhibitory. correlate with lack of acquisition of N gonorrhoeae, which was interpreted as a cause-and-effect relationship. The differences in the isolation rate of Lactobacillus spp were also noted in our study of normal cervical flora in relation to gonorrhoea,l but this difference was most obvious between the two population groups, public clinic and private patients. Our interpretation was not necessarily one of cause and effect; however, we believed that the lack of Lactobacillus spp in the cervical flora of clinic patients infected with N gonorrhoeae was either a result of other factors, such as recurrent episodes of gonorrhoea and treatment with antibiotics eliminating Lactobacillus spp, or due to the fact that N gonorrhoeae itself might have an inhibitory effect on Lactobacillus spp-an effect that we were able to demonstrate in one instance.
While a-haemolytic streptococci may not occur in cervical flora sufficiently often or in great enough numbers to provide protection from gonorrhoea, it may play a role in the prevention of gonococcal pharyngitis. Pharyngeal colonisation by N gonorrhoeae usually affects less than 10% of populations attending venereal disease clinics.'5 When certain specialised groups are selected, such as homosexual men who claim to have had oral contact with partners infected with N gonorrhoeae, the incidence is higher. '6 17 
